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Abstract: The box tree moth was accidentally introduced in Central Europe and 
recently was detected and identified in Romania as a serious pest, naturally spreading on the 
continent. The larva feeds on the box tree leaves and in case of food shortage they consume the 
bark, causing serious damage and even death to the attacked plant. Chemical control represents 
a stand alone method against Cydalima perspectalis (Walker, 1859) because biological control 
techniques available in Europe are in developmental stage. The research aim was to identify a 
sort of active ingredients that control this invasive pest. The following active ingredients were 
tested: thiacloprid, methoxyfenozide, lambda-cyhalothrin, spinosad, milbemectin, 
chlorantraniliprole, acetamiprid, abamectin, diflubenzuron, thiametoxam, dimethoate, 
imidacloprid, chlorpyrifos, and binary combination of chlorpyrifos and cypermethrin, 
chlorantraniliprole and abamectin. Methoxyfenozide, spinosad, chlorantraniliprole caused 100% 
larval mortality, fallowed by the combination of chlorantraniliprole+abamectin, and 
chlorpyrifos+ cypermethrin which gives identical results. 
   
 Keywords: Buxus sempervirens, invasive pest, Lepidoptera, insecticide, pest 
management 
INTRODUCTION 
 
The box tree moth, Cydalima perspectalis (Walker, 1859) (Lepidoptera: 
Crambidae), formerly placed in several genera Diaphana, Glyphodes, Neoglyphodes, 
Palpita, Phakellura, (Mally and Nuss, 2010) is native to the subtropical regions of East 
Asia, in India (Hampson, 1896), China (Walker, 1859), Korea (Park, 2008), Japan 
(Inoue, 1982) and recently was reported from Far East Russia (Kirpichnikova 2005) 
where probably was introduced because Buxus spp. is not native in the region (Wan et 
al, 2014). 
In Europe was introduced and for the first time was reported from Germany 
(Kruger 2008) spreading to Switzerland (Billen 2007, Sigg 2009, Leuthardt et al. 
2010), the Netherlands (Muus et al., 2009), Belgium (Casteels et al., 2011), Great 
Britain (Mitchell, 2009), France (Feldtrauer et al., 2009), Liechtenstein (Slamka, 
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2010), Austria (Rodeland 2009). And subsequently continued to spread to Czech 
Republic (Sumpich, 2011), Slovakia (Pastoralis et al., 2013), Hungary (Safian and 
Horvath, 2011), Italy and Sicily (Bella 2013; Santi et al., 2015), Slovenia (Seljak, 
2012), Croatia (Matosevic, 2013), Romania (Iamandei 2010; Szekely et al., 2011; Fora 
and Posta 2015), Greece (Strachinis et al., 2015) and Turkey (Hizal et al., 2012). 
In year 2010, C perspectalis in conjunction with the box blight 
Cylindrocladium buxicola caused serious damage to box trees naturally find in south 
western Germany and north western Switzerland, almost 100 ha of box tree forest was 
devastated (John and Schumacher 2013; Kenis et al., 2013).  
In Europe the caterpillars feed on Buxus sempervirens, B. microphylla 
(Leuthardt and Baur 2013), B. sinica and B. colchica leaves, Ilex purpurea, Euonymus 
alata and Euonymus japonicus are considered host plants in native area of this pest 
(Korycinska and Eyre 2009). Young larvae feed on older leaves to intake large 
quantities of alkaloids to be protected against predators (Leuthardt and Baur 2013).  
In Romania C.p was reported for the first time from Bucharest in 2010 
(Iamandei 2010), in Timisoara was found in 2013 (Fora and Posta 2015). In Cluj area 
serious damage was caused from year 2015-2016. In Central Europe two generations 
per year was reported (Nacambo et al., 2013), in Romania, this pest, is assumed to have 
2-3 generations per year, although its biology needs further investigations.  
The third larval instar over winters in a cocoon build between leaves, and in 
the following spring completes is development.  
The first adults emerges from late May to Mid June, the second generations moth was 
reported from mid July to mid August, and the third generation appears from early 
September to early October.  
 The pale yellow colored eggs are laid on the leaves of the box tree in groups 
of 5-20 coated with a translucent jelly (Leuthardt and Baur 2013); later, close to 
hatching, the black heads of the larvae are noticeable. After passing 5-7 larval instars 
they reach up to 4 cm long. The pupae have a green color that turns brown and they are 
concealed in white silky cocoon among leaves and twigs (Korycinska and Eyre, 2011). 
The adult has a 40mm wingspan, white color with a dark brown band at the 
outer margin and a distinctive white spot on the forewing, in the discoidal cell. 
Melanistic adults are less common, but they also show the white spot on the forewing. 
(Bella, 2013; Mally and Nuss, 2010)The adults are capable to fly long distances whit a 
lifespan of up to two weeks.  
The sex pheromone of Cydalima p. is a blend of two aldehyde compounds, 
(Z)-11 hexadecenal (Z11-16: Ald) and (E)-11 hexadecenal (E11-16: Ald) in a ratio of 
1:4 (Kawazu et al., 2007). Similar studies carried out in Korea proposed ratios of 5:1 
and 7:1. (Kim and Park 2013) 
 
MATERIAL AND METHOD 
 
Chemical control could prevent the damage caused by the larvae of C. 
perspectalis on the box tree. Fifteen insecticides where tested in a two year field trial at 
Horticultural Research Station Cluj Napoca, Romania, on buxus rows. The first trial 
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was carried out during the 14th, and 15th of April in year 2016 and the second trial in 
2nd, and 3rd of May in year 2017. The following active ingredients were tested: 
thiacloprid, methoxyfenozide, lambda-cyhalothrin, spinosad, milbemectin, 
chlorantraniliprole, acetamiprid, abamectin, diflubenzuron, thiametoxam, dimethoate, 
Imidacloprid, chlorpyrifos, and binary combination of chlorpyrifos and cypermethrin, 
chlorantraniliprole and abamectin. 
The average temperature of 14th April 2016 was 14.3oC, with maximum 
temperature of 21.9 oC, and minimum temperature of 9.4oC. Atmospheric pressure at 
see level was 1005.5 (hPa). The average relative humidity was 66%, and total rainfall 
was 1.02 mm. Average wind speed was 12 km/h, with a maximum sustained wind 
speed of 33.5 km/h, and maximum speed of wind 46.5 km/h. In 13th April 2016 it was 
fog. 
The average temperature of 15th April 2016 was 12oC, with maximum 
temperature of 16.8oC, and minimum temperature of 6.0oC. Atmospheric pressure at 
see level was 1009.6 (hPa). The average relative humidity was 66%, and total rainfall 
was 1.02 mm. Average wind speed was 17.6 km/h, with a maximum sustained wind 
speed of 35.2 km/h, and maximum speed of wind 46.9 km/h.  
The average temperature of 2nd May 2017 was 17.1oC, with maximum 
temperature of 24.6oC, and minimum temperature of 8.2oC. The average relative 
humidity was 62%, with no rainfall. Average wind speed was 9.1 km/h, with a 
maximum sustained wind speed of 18.3 km/h, and maximum speed of wind 21.7 km/h.  
The average temperature of 3rd May 2017 was 18.1oC, with maximum 
temperature of 26.2oC, and minimum temperature of 10.2oC. The average relative 
humidity was 62%, with no rainfall. Average wind speed was 8.5 km/h, with a 
maximum sustained wind speed of 16.5 km/h, and maximum speed of wind 25.2 km/h.  
The trial followed a “randomized complete block” scheme with three 
replications. The insecticide solution where applied with a mistblower.  
The larval activity was monitored visually in both treated and untreated plots. 
The mortality rate was assed 72 hour after the application of insecticides. For every 
variant 150 branches (Shoots), 40 centimeter in length where cut and every larva found 
where count and analyzed.  
Statistical data processing was carried out by the Duncan’s test. 
Also, the control of the experiment was considered to be the average efficacy 
of the fifteen variants. The untreated control was excluded from statistics due to the 
high differences between its value and the values of the treated variants. 
 
RESULTS AND DISCUSSIONS 
 
The highest effectiveness was obtained by the following active ingredients: 
methoxifenozide, spinosad, chlorantraniliprole and abamectin followed by chlorpyrifos 
(Table 1). The binary combinations of active ingredients chlorantraniliprole and 
abamectin, and also chlorpyrifos and cypermethrin showed excelent protection against 
Cydalima perspectalis. 
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Tabel 1. 
Treatments and results of the trial carried out in 2016 and 2017 
No. Active ingredient Concentration of formulation 
Biological efficacy (%) 
2016 2017 
1 Dimethoate 0.2% 8.57 9.40 
2 Thiacloprid 0.02% 66.37 68.20 
3 Lambda-cyhalothrin 0.02% 16.27 13.20 
4 Thiametoxam 0.02% 31.68 29.50 
5 Milbemectin 0.075% 20.00 19.59 
6 Abamectin 0.15% 98.90 98.85 
7 Acetamiprid 0.02% 32.83 50.24 
8 Chlorantraniliprole 0.01% 98.97 98.76 
9 Spinosad 0.125% 99.22 99.37 
10 Chlorantraniliprole/ 
Abamectin 
0.1% 99.15 100 
11 Chlorpyrifos/Cypermethrin 0.15% 98.02 94.56 
12 Chlorpyrifos 0.1% 95.00 90.64 
13 Diflubenzuron 0.03% 57.00 55.74 
14 Imidacloprid 0.1% 76.00 75.53 
15 Methoxifenozide 0.04% 99.28 100 
16 Mean efficacy - 66.84 66.88 
 
Tabel 2 
Statistical data processing of the biological efficacy of the active ingredients tested to 
control the box tree moth 
Code 
 
Active ingredient Conccentration Biological 
efficacy (%) Duncan test 
A1 Dimethoate 0.2% 9.00 A 
A2 Thiacloprid 0.02% 67.29                   G 
A3 Lambda-cyhalothrin 0.02% 14.33     B 
A4 Thiametoxam 0.02% 30.61             D 
A5 Milbemectin 0.075% 19.80        C 
A6 Abamectin 0.15% 99.88 K 
A7 Acetamiprid 0.02% 41.58           E 
A8 Chlorantraniliprole 0.01% 98.87 K 
A9 Spinosad 0.125% 99.30 K 
A10 Chlorantraniliprole/ Abamectin 0.1% 99.11 K 
A11 Chlorpyrifos/ Cypermethrin 0.15% 98.87 K 
A12 Chlorpyrifos 0.1% 92.82 K 
A13 Diflubenzuron 0.03% 56.37                 F 
A14 Imidacloprid 0.1% 75.93                     H 
A15 Methoxifenozide 0.04% 99.36 K 
 DS 2.38-2.83% 
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Statistical data processing shows no difference between the biological 
efficacies of the active ingredients: chlorantraniliprole, methoxifenozide, spinosad and 
the binary combinations of chlorantraniliprole or abamectin, and chlorpyrifo or 
cypermethrin (Table 2).  
Comparing the results obtained for each year, the lowest biological efficacy 
was for dimethoate (9%), lambda-cyhalothrin (14.33%), and milbemectin (19.80%) as 
active ingredients. 
Acetamiprid and thiametoxam showed a biological efficacy lower than 50%. 
Diflubenzuron showed a biological efficacy of 56.37%.  
Thiacloprid and imidacloprid showed a biological efficacy between 60 and 
80%.  
 Abamectin, chlorantraniliprole, spinosad, chlorpyrifos or cypermethrin, 
chlorpyrifos, chlorantraniliprole or abamectin, and methoxifenozide showed a 
biological efficacy over 90%. 
CONCLUSIONS 
For the acetamiprid active ingredient, it was a very significant difference by 
comparing the results obtained in each year (2016, 2017). The difference was 17.50 % 
efficacy for p5%=4.57, p1%=6.16, and p0.01%=8.17. 
Among the rest of active ingredients tested, not satisfactory control level was 
observed. Abamectin showed similar control level to chlorpyrifos.  Imidacloprid and 
thiacloprid did not perform a control level necessary to limit this invasive pest. 
Dimethoate, lambda-cyhalothrin, thiametoxam, milbemectin and acetamiprid cannot be 
reccomended against the box tree moth. 
The study recommends the following active ingredients to be used in order to 
control the box tree moth: abamectin, chlorantraniliprole, chlorpyrifos, and 
methoxifenozide. The combination of chlorantraniliprole or abamectin and 
chlorpyrifos or cypermethrin also gives excelent control level.  
Further investigation is needed to evaluate the causes for the issues 
encountered with the rest of the active ingredients.  
It is advisable to take into consideration that, among the causes for the 
difficulties recently encountered in the control of box tree moth in Romania, the 
possible reduction of sensivity of the pest to certain insecticides cannot be excluded. 
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